Preferential formation of C3b-IgG complexes in vitro and in vivo from nascent C3b and naturally occurring anti-band 3 antibodies.
Naturally occurring anti-band 3 antibodies appear to have tissue homeostatic functions in the clearance of senescent red cells and in eliciting selective phagocytosis of oxidatively stressed red cells by mediating C3b deposition under conditions that favor the alternative complement pathway (Lutz, H. U., Bussolino, F., Flepp, R., Fasler, S., Stammler, P., Kazatchkine, M. D., and Arese, P. (1987) Proc. Natl. Acad. Sci. U.S.A. 84, 7368-7372). They overcome the notoriously low affinities of naturally occurring antibodies by having affinity for C3 which renders these antibodies preferred targets of nascent C3b. Anti-band 3 antibodies preferentially formed covalently linked C3b-IgG complexes, when C3 was activated randomly by trypsin. IgG depleted of anti-band 3 antibodies had almost lost the ability to form C3b-IgG complexes. Likewise, anti-band 3 antibodies, but not anti-spectrin antibodies, preferentially formed C3b-IgG complexes on oxidatively stressed red cells in the presence of a 10(3)-fold excess of other serum IgG, when complement deposition was initiated by antibody binding in diluted serum. Moreover, anti-band 3 antibodies preferentially formed C3b-IgG complexes at a 10(5)-fold excess of other IgG on in vivo aging red cells, since C3b-IgG complexes from senescent red cells contained exclusively anti-band 3 antibodies with an affinity for C3. Thus, the low titer, low affinity naturally occurring antibody became functionally relevant by preferred generation of C3b-IgG complexes that can nucleate alternative complement pathway C3 convertases and represent the most effective opsonins (Fries, L. F., Siwik, S. A., Malbran, A., and Frank, M. M. (1987) Immunology 62, 45-51).